


ALTACE® Capsules

{ramipril)

USE IN PREGNANCY
When used in pregnancy during the second and third trimesters, ACE inhubrtors can cause mjury an?]

oven death to the developing fetus When pregnancy 1s detected, ALTACE® should be discontinued as soon
and mortality

as possible See

DESCRIPTION

Ramipril 15 a 2-aza-bicyco [3 3 Of-octane-3-carboxylic acid dervatve Lis a whits crystailine substance soluble
in polar 0rganic solvents and buffered agueaus solutions Ramipril melts between 105°C and 112°C

The CAS Regrstry Number s 87333185 Ramipnl s chemical name 15 (25,385 6aSH1((S-N(SH1-Carboxy-3-
[blpyrrole-2-caroxylic acid, 1-ethyl ester its structural formula 15
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ts empinic formula 15 CpyH;,N,O5 and its malecular weight 1s 416 5

Ramiprilat the diacid metabolite of ramipni 15 a non-sulthydryl angiotensin converting enzyme inhibitor Ramipnl
s converted to ramiprilat by hepatic cleavage of the @ster group

ALTACE framipril] 15 supplied as hard sheil capsules for oral administration containing 125 mg, 25 mg, § mg
and 10 mg of ramipnit The inactive ingredients present are pregslatinized starch NF, gelatin, and titanium dioxide
The 1 25 mg capsule stiel contams yeifow ron owide, 1he 2 5 myg tapsule shell contains DAC yellow ¥10 and FDAC
red #40 the 5 mg capsule shall contains FD&C blue #1 and FD&C red #40 and the 10 mg capsule shsll contains
FD&C blue #1
CLINICAL PHARMACOLOGY
Mechanism of Action

Rampril and ramipriat inhibit angiotensin-canverting enzyme (ACE) in human subjects and animals ACE is a
peptidyl dipeptidase that catalyzes the of o substance il

It alst secration by the adrenal cortex Inhibition of ACE resuits In decreased

plasma angiotensin i, which leads to decreased vasopressor activity and to decreasad aidosterane secratian The
latter decrease may result in a small Increase of serum potassium  in hypartensive patients with narmal renal func-
ton wreated with ALTACE alone for up to 56 weeks, approximately 4% of patients dunng the trial had an abnormaily
high serum potasswm and an crease from baseline greater than O 75 mEQ/L and none of the patents had an
abnormally low potassium and a decrease from baseline greater than O 75 mEQ/L In the same study, approximately
2% of patients treated with ALTACE and hydrochiorthiazide for up 1o 56 weeks had donormally high potassium
values and an increase from baseline of 0 75 mEg/L or greater and approximately 2% had abnormally fow values
and decreases from baseline of 0 75 mEg/L or greater (See PRECAUTIONS } Removal of angiotensin It negative
feedback on renin secretion leads to increased plasma fenin actwity

The effect of ramipril on hypertension appaars to result at least 1 part from nhibition of both tssus and circu-
lating ACE actmity, thereby reducing angiotensin !l formation in tissue and plasma

ACE 15 dentical to kininase an enzyme that degrades bradykinm Whether increased levels af bradykinin, a
potent vasodepressor peptide play a rale in the therapeutic effects of ALTACE remains 1o be slucidated

While the mechanism through which ALTACE lowers blood pressure is behieved to be pumarlly supprassion af
the renin-angiotensin-aldosterons system ALTACE has an anthypertensive effect even in patients with low-renin
hypertension Afthough ALTACE was antihypertensive in all races studied, black hypertensive patients (usually a
Iow-renin hypertensive population) had a smaller average response to monotherapy than non-black patients
Pharmacokinetics and Metabolism

Following oral administration of ALTACE peak plasma concentrations of ramipril are reached within one hour
The extent of absorption is at least 50-60% and 15 net significantly influenced by the presenca of food In the G
tract although the rate of absorption 15 raduced

In 3 tral In which subjects received ALTACE capsules or the contents of identical capsules dissoived in water
dissobed 1n apple juice of suspended in apple sauce serurm ramipriat levels were essentiaily unreiated to the use
or nonuse of the cancomitant liquid or food

Cleavage of the ester group (primanly in the Iver] converts ramipn! to s active diacid metabolite, ramipriat Peak
plasma concentrations of ramiprilat are reached 2-4 hours after drug intake The serum protein binding of ramipt
1s about 73% and that of ramiprifat about 56% n witce, these ges are Indepx of over
the range of 001 to 10pg/mi

Ramiprl 1s almost completely metabolized to ramiprilat which has about 6 tmes the ACE inhibitory activity of
famipril, and to the ester the acid and the glucuronides of ramipril and ramiprilat,
all of which are inactive After oral adminsstration of ramipni about 60% of the parent drug and its metabolites 1s
sliminated In the urine, and about 40% 15 found in the feces Drug recovered in the feces may represent both bil-
Rary excretion of matabolites and/or unabsorbad drug however the proportion of a dose eliminated by the bile has
not been determined Less than 2% of the administered dos 1s recavered in urne as unchanged ramipnl

Biood concentrations of ramupnl and ramipriat ncrease with increased dose but are not strictly dose-propor-
sanal The 24-hour AUC for ramipriat, however 1s dose-proportional over the 2 5-20 mg dose range The absolute
bioavailabilities of ramipri and ramipriat were 28% and 44% respectively when 5 mg of oral ramipnl was com-
pared with the same dose of ramipril gven intravenously

Plasmma concentrations of ramiprilat deckne in a trphasic manner (inital rapid decline apparent efimination phase,
terminal elimination phase! The itial rapid declina whch rapcesants distributian of the drug mto a large penpheral
compartment and subsequent binding to both plasma and tissue ACE has a haif-life of 2-4 hours Because of its
potent binding 1o ACE and slow dissociation from the enzyme ramiprilat shows twa elmination phases The appar-
ent elimination phase corresponds 10 the clearance of free ramuprilat and has a half-life of 9~18 hours The terminal
elimination phase has a pralanged half-ife (>50 hours) and probably represents the binding/dissociation kinetics of
the ramiprilaUACE complex It does not contriouts to the accumulation of the drug After muttiple daily doses of
amipril 5-18 mg, the haltife of ramiprilat cancentrations within the therapeutic range was 13-17 hours

After once-daily dasing, steady-state plasma cancentrations of ramipniat are reached by the fourth dose Steady-
state concentrations of ramprilat are somewhat higher than those seen after the first dose of ALTACE especally
atlow doses {2 5 mg), but the difference i1s chnically msignficant

ALTACE Placeba Refative Risk
Outcome {N=4645) (N=4852) {95% C1)
no (%) P value

Combimed End-point

Ml stroke or death from CV cause) 651 (140%) 826(178%) 0 78 (0 70-0 86), P=0 0001
Component End-point

Death from Cardiovascular Causes 282(61%)  377(81%) 074 (064-087), P=0 0002

Myocardial infarction 459 @9%)  570(123%) 080 (0 70-0 90} P=0 0003

Stroke 156 (34%) 226 (49%} 068 {056-084) P=0 0002
Overall Mortality

(Death from any Cause) 482 (104%) 569 (12 2%) 084 (0 75-0 95), P=0 005

This effect was evident after about one year of treatment
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Figure 1 Kaplan-Merer Estimates of the composite outcome of Mi, Stroke, or Death from CV causes in the
Ramipri Group and the Placebo Group The relative risk of the composite outcomes in the Ramipril Group as com.
parad with the Placebo Group was 0 78% (95% confidence intsrval 0 76-0 86)

In Most els the anthypenensive sffact of ALTACE increased during the first several weeks of repeated
measurements The antihypertensive effect of ALTACE has bean shown to continue dunng long term therapy for
atleast 2 years Abrupt withdrawal of ALTACE has not resulted i a rapid increase in blood pressure

ALTACE has been compared with other ACE inhibitors betablockers, and thiazde diuretics It was 3pproxr
mately as effectve as othar ACE wntwbitors and as atenciol In both 25
or 50 mg) was significantly more effective than ramwpni

Except for thiazides, no formal nteraction studies of ramipril with other antihypertensive agents have besn car-
ried out Limited n controlied and tnals g ramipn! with a caloum channel block-
or, a loop diurstic, or triple therapy {beta-blocker vasodiator, and a diuretic) indicate ne unusual drug-drug wtex-
actions Other ACE inhibitors hava had less than addiive effects with beta adrensrgic blackers, presumably
because both drugs lower bload pressure by inhibiting parts of the renin-angiotensn system

ALTACE was less effective In biacks than in caucasians The sffectveness of ALTACE was not influenced by
age sex or weig!

In a bassline controlled study of 10 patients with mikd essential hypertension, blood pressure reduction was accomm-
panied by a 15% mcrease n renal blood flow [n healthy volunteers, glameruiar fitranion rare was unchanged
Heart Failure Post Myocardial infarction

ALTACE was studied in the Acute Infarction Rampnil Efficacy (AIRE) thal This was a multinational {mainty
European) 161-center 2006-patient double-Dhind, paralle-group study g ALTACE to placebo
In stable patients, 2-9 days after an acute myocardial infarction (M) who had shown clinical signs of congestive
heart falure {CHF) at any ume after the M| Patients In severe (NYHA class IV} heart failure patients with unsta-
bie angina patients with heart failure of congenital or valvular stiology, and patients with contramdications to ACE
nhibitors were all excluded The majordty of patients had recawvad thrambolytic therapy at the time of the mdex
wnfarction and the average time between infarction and ntiation of treatment was 5 days

Patients randormized to ramipn! treatment wera given an mtial dose of 2 5 mg twice daily If the inial regimen
caused undus hypotension the dose was reduced to 1 25 mg, but in either event doses wers titrated upward (as
tolerated) to a target regimen fachieved In 77% of patients randomized to ramipril) of 5 mg twice dally Patients
were then tollowed tor an average of 15 months (range 6-46)

The use of ALTACE was associated with a 27% reduction {p=0 002} In the sk of death fram any cause, about
90% of the deaths that occurred were cardiovascular mainly sudden death The nsks of progression to severe
heart failure and of CHF-related hospitalizatian were also reduced, by 23% {p=0017) and 26% (p=0 011), respec-
tvely The benefits of ALTACE therapy wre seen In both genders and they were not aflected by the exact tm.
ing of the intiation of therapy but older patients may have had a greatar benefit than those under 65 The bene-
fits wera seen in patients ol and not on vamous concomitant medications at the time of randomization these
inciuded aspirtn (about 80% of patients), diuretics fabout 60%), organic nitrates {about 55%) beta-blockers (about
20%) calcium channel blockers {about 15%), and digoxin fabout 12%)

INDICATIONS AND USAGE
In Risk of Stroke, and Death from Cardiovascidar Causes

ALTACE 15 indicated i patients 55 years or older at high nisk of developing a major cardiovascular event
because of a history of coronary artery disease, stroke, penpheral vascular dissase, ot diabetes that is. CCOMpR-
nied by at least one other nisk factor {hy slevated total levels, low HDL lev-
els, cigarette smoking, or documented microalburinuria) to reduce the risk of myocardial infarction stroke, or
death from cardiovascular causes ALTACE can be used In addition to other needed treatment (such as anthy-
pertensive, antiplatelet or kpiHowenng therapy)

dafied by

Ramipril was effectve i ditferent demographic subgraups, fi 6 , gender agel
defin There were

disease (8 g cardiovascular disease hypertension), and
nsufficient data to determine whether or not ramipn! was equally effective In sthnic subgroups

This study was designed with a prespecified substudy in diabstics with at least one ather cardiovascular nisk fac-
tor Effects of ramipnl on the combined endpoint and its components were similar in diabetics (0=3 577) to those
in the oversl study population

In patients with creatinine clearance less than 40 mljmin/1 73m? peak levels of ramprilat are app! ly dou-
bled and trough levels may be as much as quintupled In muitiple-dose regimens, the total exposurs to ramiprilat
(AUC) in these patients Is 3-4 times as large as it 1s In patients with normal renal function who receve similar doses

The unnary excration of samipni, ramipniet, and thewr metabolites 1s reduced in patients with impaired renal func-
tion Compared to normal subjects, patients with creatining clearance less than 40 mimin/ 1 73m? had higher peak and
trough rampprat levels and slightly longer times to peak concentrations (See DOSAGE AND ADMINISTRATION )

In patients with impairad iiver function, the matabolism of ramupri to ramiprilat appears to be slowed, possibly
because of diminished activity of hapatic esterases and plasma ramipn! levels n these patients ara increased about
3fold Peak concentrations of ramyprilat in these patients, however, are not different from those seen in subjects with
normal hepatic function and the effect of a gven dose on plasma ACE activity doss not vary with hepatic function
Pharmacodynamics

Single doses of ramipnl of 2 5-20 mg produce approximately 60-80% inhibition of ACE actmity 4 hours after dos-
ing with approximately 40-60% mhibition after 24 hours Muttiple ora! doses of ramipni of 2 0 mg or more cause
plasma ACE actiity to fall by more than 90% 4 hours after dosing, with over §0% mhibition of ACE actiity remain-
ing 24 hours after dosing The more prolongad effect of even small multiple doses presumably reflects saturation
of ACE binding sites by ramprilat and relatively siow release from thoss sites
Pharmacodynamics and Chinical Effects
Raduction m Risk of Myocardial infarction, Stroke, and Death from Cardiovascular Causes

The Heart Outcomes Prevention Evaluation study (HOPE study) was a large multicenter, randomuzed placebo
controlled 2x2 factorial design, double-blind study canductad in 9 541 patients {4,645 on ALTACE) who wers 55
yaars ar oldet and at ugh nisk of 3 a0 event because of a Mstory of GoTo-
nary artery disease stroke penpheral vascular disease of diabetes that was accompanied by at least ane other car
diovascular sk factor (hypertansion elevated total cholesterol levais, low HDL levels, cigarette smoking or docu-
mented microalburminurial Patients were either normotensive or under treatment with other antihypertensive
agonts Patients were excluded If they had clinical heart failure of were known to have a low ejection fraction
{<D 401 This study was designed to examine the long-term {mean of five years) effects of ALTACE (10 mg orally
once a day) on the combined endpoint of myocardial infarction stroks or death from cardiovascular causes

The HOPE study results showed that ALTACE (10 mg/day) signihcantly reduced the rate of myocardial infarction
stroke or death from cardiovascular causes (651/4645 vs B26/4652 relative nisk 0 78) as well as the rates of the 3
companents of the combined endpoint

Outcome ALTACE Placabo Relative Risk Reduction
{N=1808) {N=1769) (95% C}
no (%]
Cormbuned End-posnt
MI stroke or death from CV cause) 277 (153%) 351 (198%) 025 {0 12-0 36) 0004
Component End-paint Death from 1121(62%) 17219 7%) 037(021-051) 0001
Cardiovascular Causes

Myocardial infarction 185(102%)  229(129%) 022 (006-036) P=0Q1
Stroke 76 (42%) 108 (6 1%} 033 (0 10-050) P=0007

incidence of

Composite

Gutcome
No of in Placebo
Patients Group

Overall 9297 178 +
Cardiovascular disease 8162 187 ——
No cardiovascular disease 1135 102 —_—t
Diabetes 3577 198 —
No diabetes §720 165 ——
Age <65 yr 4169 142 e
Age >85yr 5128 207 —_——
Male sex 6817 187 —a
Female sex 2480 144 —_—
Hyperiension 4355 195 —
No hypertension 4947 163 —j—
History of coronary artery disease 77 186 R
No histary of coronary artery disease 1820 1az —_—
Prior myocardial infarction 4892 209 ——
No prior myocardial infarction 4405 42 —_—
Cesebrovascular disease 1013 259 —_
No lar disease 8284 87 —
Peripheral vascular disease 4051 220 .
No peripheral vascular disease 5248 143 ——
Microalbuminuria 1956 264 —t
No microalburminura 34 154 s

T
06 08 10 12
Relative Risk in Ramipni Group
{95% confidence iterval)

Figure 2 The Beneficial Effect of Treatment with Ramipri on the Composite Outcome of Myocardial infarction,
Stroke, or Death from Cardiovascular Causes Overall and m Vanous Subgroups Cerebrovascular disease was
defined as stroke or transient ischemic attacks The size of each symbol is proportienal 10 the number of patients
i 6ach group The dashed ine indicatas overall relative risk

The baenefits of ALTACE wers cbsesved among patients wheo were 1aking aspinn or other ant-platelet agents,
beta-blockers and ipid-lowering agents as well as diuretics and calcium channe! blockars
Hypertension

Administration of ALTACE to patients with miid to moderate hypertension fesults i  reduction of both supine

ALTACE 1s indicated for the treatment of hypertension it may be used alone or In combination with thiazide
diretics

In using ALTACE consideration should be gven 10 the fact that anather angiotensin converting enzyme
inhibitor captopri has caused agranulocytos's, particutarly in patients with renal imparment or collagen-vascular
disease Available data are insufficient to show that ALTACE does nat have & similar nisk {Ses WARNINGS }

In considering use of ALTACE 1t should be noted that m controlled tnals ACE mhibitors have an effect on
blood pressura that 1s less in black patiants than in non-blacks In addiion ACE mhibitors (for which adeguate
data are available} cause a higher rata of angwedema «n black then in nonblack patients {See WARNINGS,
Angioedema )

Heart Failure Post Myocardial infarction

Ramipril 1s indicated i stable patients who have demonstrated clinical signs of congestive heart failure with-
n the first few days after sustaining acute myacardial mfarction Administratian of famupeil ta such patients has
been shown to decrease the sk of death (principally cardiovascular death) and to dacrease the fisks of failure.

related and heart failure {See CLINICAL RMACOLOGY, Hoart
Failura Post Myocardial Infarctien for details and hmitations of the survival trial ]
CONTRAINDICATIONS

ALTACE 15 contraindicated o patients who are hypersensitive to this product of any other angiotensin con-
verting enzyme infubitor {o g a patient who has experienced angioedema during therapy with any other ACE
inhibitor}

WARNINGS
Anaphyiactoid and Possibly Related Reactions
y because enzyme inhioitors affect the metabolism ot sicosanoids and
inclucn bradykinin patients rcening ACE inhibitors including ALTACE} may be sub-
fect 1o a variety of adverse reactions, some of them seriaus,
Angioedema

Patients with a histary of angiosdema unrelated to ACE mhibitor therapy may be at increased sk of angio-
edema while receving an ACE inhibitor (See atso CONTRAINDICATIONS )

Angioadema of the face, extremities hps, tongus, glots, and larynx has been reported In patients treated with
angiatensin converting enzyme whibitoss Angioadena associated with laryngeal edema can be fatal ) laryngeal
stridor or angioedema of the face tongus, or glottis occurs treatment with ALTACE should be discontinued and
appropriate therapy Instituted immediately Where thers is involvement of the tongue, glottis, or larynx,
likely to cause airway obstruction, appropriate therapy, e g , subcutaneous spinephrine solution 1 1,000
{03 ml 1o 05 mi} should be promptly admmistered {See ADVERSE REACTIONS !

inalarge US postmarketing study, angioedema (defined as reports of angio face larynx, tongue or throat
edema) was reported In 3/1523 (0 20%) of black patiants and in 8/8680 (0 0% of white patents These fates
were not different statistically

Anaphylactoid rsactions during Two patients g treatment with
hymenaptera venom while receiving ACE mhibitors sustained life-threatening anaphylactord reactions In the
same patients, these reactions were avoided when ACE inhibitors were temporarily withheld, but they reap-
peared upon inadvertent rechallange

Anaphylactoid reactions during membrane exposure Anaphylactord reactions have been reported in
pavents distyzed wath high-flux membranes and reated concomitantly with an ACE inhibitor Anaphylactoid reac-
tions have 2lso bean reportad In patients undergoing low-density ipoprotemn apheresis with dextran sulfate
absarption -

Hypotension

ALTACE can cause symptomatic hypotension, after sither the inital dose or a later dose when the dosage has
been increased Like other ACE inhibrtors, ramipril has been only rarely associated with hypotension 1n uncomple
cated patients 1s most likely to occur 1n patients who have been volume-
and/or salt-depleted as a result of prolonged duretic therapy dietary salt restriction, dalysis diarrhea of vormit.
ing Volume andjor saft depletion should be corrected befors initiating therapy with ALTACE

In patients with congestive heart faure with or without associated renal nsutficiency ACE inhibitor therapy
may cause excassive hypotension which may be associated with ohguria or azotemia and, rarely with acute renal
failure and death in such patients, ALTACE therapy should be started under close medical supervision they
should be followed closely for the first 2 weeks of treatment and whenever the dose ot ramipnl of diuretic 1s
mnoreased

It hypatension occurs the patient should bs placed In a supme position and if necessary, treated with ntra-
venous infusion of physiological saline ALTACE treatment usuaily can bs continued foliowing restoration of bigod
pressure and volume
Hepatx: Failure

Raraty, ACE inhibitors have been associated with a syndrome that starts with chalestatic (aundice and pro-
grasses to fulminant hepatic necrosis and (sometimes) death Tha mechanism of this syndrome 15 not under-
stood Pauants racewing ACE imhibitors who develop jaundice or marked elevations of hepatic enzymes shouid
the ACE inhibitor and receive apprapnate medical foliow-up

and standing blood pressure to about the same extent with no y L postural
hypotension 1S nfrequent although 1t can occur in patients who are salt- and/or volume-depleted (See WARN-
INGS ) Use of ALTACE 1n combination with thiazde diuretics gives a blood pressure fowering effect greater than
that seen with aither agent alone

In single-dose studies doses of 5-20 mg of ALTACE lowered blood pressure within 1-2 hours with peak reduc-
vons achieved 3-8 hours atter dosing The antihypertensive effect of  single dose persisted for 24 hours In longer
term {4-12 weeks) controlled studias once-datly doses of 2 5-10 mg wers similar in their effect lowerning supine
or standing systolic and diastolic blood pressures 24 hours after dosing by about 6/4 mm Hg more than placebo in
comparisons of peak vs trough sffect, the trough effect represented about 50-60% of the peak respanse In 3 titra.
ton study comparing dwided foidl vs ad treatment, the dided regimen was supenor, ndicating that for some
patients the antihyperiensive effect with ance-datly dosing I1s not adequately mantaned (See DOSAGE AND
ADMINISTRATION )

Neutropenia/Agranulocytosis

As with other ACE ihibrtors rarely a mild - in 1solated cases severe - reduction in the red blood cell count
and hemoglobin content, white biood cell or platelet count may develop In isolated cases agranulocytosis, parr
cytopenia_and bone matrow depression may occur Hematalogical reactans ta ACE nhiiors are mofe ikely 1o
oceur In patients with collagen vascular disease (e g systernic lupus erythematosus scleraderma) and renat
wmpairment Monitoring of white blood ceil counts should be considered in patients with collagen vascular dis-
ease espacilly f the disease (s associated with impaired renal function
Fatal/Neonatal Morbidity and Mortality

ACE mhibitors can cause fetal and neonatal morbidity and death when administered to pregnant women
Several dozen cases have bean reported in the world Niterature When pregnancy rs detected ACE mhibitors
should be discontinued @s soon as possible



The use of ACE inhibitors dunng the second and third trimesters of y has been with fetal
and neonatal injury including hypotension neonatal skull hypoplasia, anuria reversible or ireversibie renal faiure
and death Oligohydramnios has also been reported, presumably resulting from decreased fetal renal function, aligo-
fydramnios in ihis setung has been associated with fetal Iimb cantractures, craniofacial deformation and hypoplas-
e Juny matunty growth and patent ductus arteriosus have also been
reported, although 1t 1s not clear whether these occurrences were due to the ACE inhibitor exposure

These adverse effects do not appear to have resulted from intrautenine ACE inhibitor expasure that has been
Umited to the first trmester Mothers whose embryos and fetuses are exposed to ACE inhaitars only during the
first tnmester shouid be so informed Nonetheless, when patients become pregnant physicians should make every
effort ta discontinue the use of ALTACE as soon as possible

Rarely (probably tess often than once n avery thousand pregnancies) no alternative 10 ACE mhibitors will be
found In these rare cases, the mothers should be apprised of the potential hazards to their fetuses, and senal ultra.
sound should be performed ta assess the

!f oligohydramnios is observed, ALTACE should be discontinued rless i 1s cansidered Iife-saving for the mother
Contraction stress testing (CST), a non-stress st INST), o1 biophysicai profiting {BPP) may be appropriate depend-
Ing upan the week of pragnancy Patients and physicians should be aware howsver that ohgohydrammos may not
appear untl after the fetus has sustained Irrevarsible injury

Infants with histofies of in utsro expasure to ACE innibitors should be closely observed for hypotension, olig-
una, and fiyperkalemia 1f ohguna occurs attention should be directed towdrd support of blood pressure and renal
perfusian Exchange transfusion of dialysis may be required as means of reversing hypotension and/ar substiuting
for dhsordered renal function ALTACE which crosses the placenta can be removed from the neonatal circulation by
these means, but limited experience has not shown that such removal 1s central to the treatment of thase Nfants

No teratogenic effects of ALTACE were seen in studies of Pregnant rats, rabbits, and cynomolgus monkeys On
8 body surface area basis the doses used were Up to approximately 400 imes fin rats and monkeys) and 2 imes
(in rabbits) the recommended human dose
PRECAUTIONS

Impaired Renal Function As a of inhibiting the system, changes
in renal function may be anticpated i susceptible ndwiduals In patients with severe congestive heart failure
whose renal function may depend on the actwvity of the renin-angiotensin-aldosterone system treatment with
angiotensin converting enzyma inhibitors, including ALTACE, may be associated with ohguria and/or progressive
azotemia and (rarely} with acute renat faiiure and/or death

In hypartensive patients with unilateral or bilateral renal artery stenosis Increases In blood urea nitrogen and
serum creatinine may occur b with another eazyme whibitar suggests that these
Incraases are usually reversile upon discontinuation of ALTACE and/or diretic therapy In such patients renal func-
tion should be monrtored during the first few weeks of therapy Some hypertensive patients with no apparant pre-
existing renal vascular disease have developed increases in blood urea nitrogan and serum creatinne, usually minor
and transient, especially when ALTACE has been given cancomitartly wth a diuretic. This 15 more ikely 16 ocour n
patients with pre-existing renal impairment Dosage reduction of ALTACE and/or discontinuation of the diuretic may
be required

Evaluation of tha hypertensive patient should always include assessment of renal function (See
DOSAGE AND ADMINISTRATION |

Hyporkalemia In cinical trals hyperkalemia (serum potassium greater than 5 7 mEq/L) occurred i approxs
mately 1% of hypertensive patients receming ALTACE {ramipril} In most cases these were isolated values, which
resaived despite continued therapy None of these patiertts was discontinued from the trals because of hyper.
kalemia Risk factors for the P ot include renal diabetes mellitus and the con-
comitant use of paring diuretics, ppl andior
which should be used cautiously f at all, with ALTACE {See DRUG INTERACTIONS )

Cough Presumably dus to the inhibition of the degradation of andogenous bradyknin persistent nonpsoductive
cough has been reported with all ACE inhibitors, always resolving after discontinuation of therapy ACE mhiutor-
induced cough should be considsred in the differential diagnosis of cough

Impaired Liver Function Since ramipn! 1s prmanly metabolized by hepatic esterases to its actwe moiety,
ramiprlal, patiants with impaurad liver function could develop markedly elevated plasma levels of ramipni No for.
mal pharmacokinatic studies have been carriad out in hypertensive patients with impaired Iver function. However,
since the renin-angiotensin system may be activated in patients with severe liver cirrhosis and/or ascites particular
caution should be exercised in treating these patients

gery. i surgery or during anesthesia with agents that produce hypotension
ramipril may block angiotensin It formation that would otherwise occur sacondary to compensatory fenin release
Hypotension that occurs as a result of this machanism can be corrected by volume expansion
Information for Patients

Pragnancy Fomale patents of chiidbearing age should be told abaut the consequances of second- and thirg-
tnmaster exposure to ACE inhibitors and thay should also be tald that these consequences da not appear o have
resulted from intrauterine ACE inhibrtor exposure that has been limited to the first trmester These patients shouid
be asked to report pregnancies 1o thaw physwians as saon 25 possible

Angloedema Angioedema, ncluding laryngeal edema can occur with treatment with ACE nhibitors, especial-
ty following the frst dose Patients should be 50 advised and told to report immadiately any signs or symptoms sug-
gesting angioedema (swalling of face eyes, s or tongus, or difficulty in breathing) and to take no more drug until
they have consulted with the prescnbing physician

omatic Hypatension. Patients should be cautioned that lightheadadness can aceur, especially during the
first days of therapy and 1t should be reported Patients should be told that it syncope occurs ALTACE should be
discontinued unti! the physician has been consulted

All patients should be cautioned that nadequate fluid intake or excessive perspiration diarthea or vomiting can
fead 10 an excessive fall in blood pressure with the same consequences of lightheadedness and possible syncope

Hyperkalermia Patents should be told not to use salt containing without iting their
physican

Neutropema Patients should be told to promptly report any indication of infection (e g sore throat fever),
which could be a sign of neutropenia
Drug Interactions

onsterordal anti-nflammatory agents Rarely, concomitant treatrment with ACE infibitors and non-
sterodal anthinflammatory agents have been associeted with worsening of renal failure and an increase in serum
potassium

With diurstics Patents on diuretics especially thase 1n whom diuretic therapy was recently Instituted, may
occasionally expenience an excesswe reduction of blood pressure after nitiation of therapy with ALTACE Thé pos.
sibility of hypotensive effects with ALTACE can be minimized by either discontinuing the diuretic or increasing the
salt intake prior to initiation of treatment with ALTACE If this 1s not possible, the starting dose should be reduced
iSee DOSAGE AND ADMINISTRATION |

with and sparing diuretics ALTACE can attenuate potassium loss
caused by thiazde diuretics P sparing diuretics amilonide, and others) o potas-
sium supplements can increase the nsk af hyperkalamia Therefore, f concomtant use of such agents & indicated,
they should be given with caution, and the patient s serum potassium should be monitored frequently

With Fthium Increased serum lithium levels and symptams of hthium toxicity have been reported in patients
receiving ACE ihaitors duning therapy with Ithium Thase drugs shautd be coadministerad with caution and fre.
quent momtorng of serum iithium levels 15 recommended 1f a diuretic s also used, the nsk of Ithium toxicity may
be increased

Other, Neither ALTACE niar its metaboiites have been found 1o intefact with food, digoxin antacid furosemide,
cimetidine indomethacin, and simvastatin The combination of ALTACE and propranolol showed no adverse effects.
on dynamic pafameters (blood pressure and heart rate) The co-administration of ALTACE and warfann did not
adversely affect the anticoagulant effects of the latter drug Additionally, co-admimistration of ALTACE. with phen-
proceumon did not affect mimimum phenprocoumon levels or interfere with the subjects state of antr-coagutation
of Fectility

No evidence of a tumorigenic effect was found when ramipri was gven by gavage to rats for up to 24 months
2t doses of up to 500 mg/kg/day or to mice for up 1o 18 months at doses of up to 1000 mg/kg/day (For either
species these doses are about 200 times the maximum recommended human dose when compared on the basis
of body surface area ) No mutagenc actvity was detacted in the Ames test in bacteri, the micronucleus test in
mice, unschaduled DNA synthesis in a human ceil kne or a forward gene-mutation assay In a Chinese hamster
ovary cell lne Severai metabolites and degradation products of ramipri were also negatve in the Ames test A
study in rats with dosages as great as 500 mg/kg/day did not produce adverse effects on fertiity
Pregnancy

Pregnancy Categones C (first trmester) and D (second and third See
Morbudity and Mortality
Nursing Mothers

Ingestion of single 10 mg oral dosa of ALTACE resuited in undstectable amounts of ramipnl and its metabaiites

g salt

pabents and younger patients and other reported clinical expenence has not \dentified n
between the elderly and younger patients but greater sensitivity of some oidar indiiduais cannot be ruled out

QOne study elderty patients indicated that peak ramipniat levels and
area under the plasma concentration time curve (AUC) for ramipriat are higher in older patients
Pediatric Use

Safety and effectiveness i pediatric patients have not bean astablished
ADVERSE REACTIONS
Hypertension

ALTACE has been evaluated for safaty in over 4,000 patients with hypertension, of these 1,230 patients were stud-
‘ed in US controlled trials. and 1 107 were Studied in foreign Controlled trials Almost 700 of these patients wers reat
ed for at least one year The overall incidence of reported adverse events was similar 1n ALTACE and placebo patients
The most frequent cinical side effects (possibly or probably related to study drug) reported by patients recanving
ALTACE 1n US placebo-controlled trals were headache {5 4%), "diziness” (2 2%} and fatigua o asthena (2 0% but
only the last was more common in ALTACE patients than in patients given placebo Generally, the side effects wers
mikd and transient and there was no relation to total dosage within the fange of 1 25 to 20 Mg Disconfinuation of oy
aov becauss of a sde effect was required in approximately 3% of US patients treated with ALTACE The most come
mon reasons for discontinuation were cough (1 0%), “dizziness” (0 5%1, and mpatence (0 4%)

Of observed side effects cansidered possibly or probably related to study drug that occurred n US placebo-con-
trolied trials n more than 1% of patents treated with ALTACE only asthenia (fatigue} was more common on
ALTACE than placebo (2% vs 1%)

PATIENTS IN US PLACEBC CONTROLLED STUDIES

ALTACE Placebo

{n=651) {n=286})

n % n %
Asthema {Fatigue) 13 2 2 1

In placebo-controlled trals, there was also an excess of upper resprratory infection and flu syndrome in the
ramipril group, not attributed at that time to ramipni As these studies wers camed out befora the relationship of
cough to ACE inhibitors was recognized some of these events may represant ramiprikinduced cough i & fater
Ioysar study increased cough was seen In almost 12% of ramipril patients with about 4% of patients requinng
discantinuation of treatment
Haart Fallure Post Myocardial infarction

Adverse seactions (except lsboratory y related to study drug that
occurred i mere than one percent of pabients and more frequently an ramipril are shown below The incdences
represent the experiences from the AIRE study The follow-up time was between & and 46 manths for this study

Percantage of Patients with Adverse Events Possibly/ Probably Related to Study Drug
Placebo-Controlled (AIRE) Mortality Study
A Event

Placabo
(n=982)
5

Ramipril
n=1004)
Hypotension 1
Cough Increased
Dizziness
Angina Pectons
Nausea
Postural Hypatension
Syncope
Vomiting
Vertigo
Abnormal Kidney Function
Duarrhea
HOPE Study
Safsty data in the HOPE tna) were collected as reasons for o temporal of treat-
ment The incidence af cough was similar to that seen in the AIRE trial The rate of angioedema was the same as
n previous chnical tnais (see WARNINGS)

—eNNNNNL B ©
CoLO——amwa
amaan

RAMIPRIL PLACEBO
{N=4845) (N=4652)
% %
Discontinuation at any time 34 32
Permanent discontinuation 29 28
Reasons for stopping
Cough 7 2
Hypotension or Dizziness 19 15
Angioedema 03 01

Other adverse experiences reported i controlied clinical trials fin lass than 1% of ramipril patents) or rarer
events seen in postmarketing experience include the following in some, a causal relationship to drug use 1s uncer-
tain) events not likely to be drug related and minor events have been omitted

Body As a Whole Anaphylactoid reactions (Ses WARNINGS )

h lreported in 0 5% of patients in US trials} (See WARNINGS and

PRECAUTIONS) syncope and pajpitations

Hematolagic Pancytopema hemalytic anemua and thrombocytopena

Renal Some hypertensive patients with no apparent pre-existing renal disease have developed minor usually
fransient, increases n blood urea nitrogen and sarum creatinine when taking ALTACE particularly when ALTACE
was given concomitantly with a diuretic (See WARNINGS )

Angioneurotic Edema Angioneuratic edema has been reported i 0 3% of patients i US chnical trials (See
WARNINGS )

pan | imas with enzyme changes suggesting pancreatitis)
anorexia constipation diarthea dry mouth dyspepsi, dysphag@ gastrosnteriss, hepatitis, mcreased salivation and
taste disturbance

Apparent

reactions by urticana pruntus, of rash with or without

 Stevens Johnson syndrome  toxic

fever) erythema .
epidermal necsalysis, and onycholysis

Neurologic and Psychiatric Anxiety, amnesia canvulsions, depressian, hearing [0ss 1NSommia nervousness
neuralgia neuropathy, paresthesia, somnolencs, tinnitus tremor vertigo, and vision disturbances

Miscellansaus As with other ACE inhibitors a symptom complex has been reported which may nclude o pos-
ttive ANA, an elevated erythrocy rate, . myalga, fever vasculitis, eosnophilia

, rash and other d - @s with other ACE inhibitors, eosinophihic
Ppheumonitis has been reported

Fatal/Neonatal and Mortality See Yy and Mortality

Other arthralga arthritis dyspnea edema, epistaxis, impotence, increased sweating malaise myalgia, and
weight gain
Ciinical Laboratory Test Findings

Creatiine and Bfood Urea Nitrogen Increases i creatinine levels occurred i 1 2% of patients recening
ALTACE alone, and in 1 5% of patients receving ALTACE and a diwretc Increases in blood urea nitrogen levels
occurred In 0 5% of patients receving AL TACE aions and in 3% of patients receiving ALTACE with a diuretic None
of these Increases required discontinuation of treatment Increases i these laboratary values are more tikety 1o octur
In patients with renal insufficiency or those pretreated with a diuretic and based on experience with other ACE
inhibitors _would be expected to be especially likely in patients with renal artery stenosis (See WARNINGS and

ECAUTIONS ) Since ramipril decreases aldosterons secretion elevation of serum potassium can occur
Potassium supplements and potassium-sparing dwretics should be gven with caution, and the patent s serum potas-
sium shouid be mamitored frequently (See WARNINGS and PRECAUTIONS )

Hemoglobin and Hematacrit Docreases in hemoglabin or hematocrtt {a low value and a decrease of 5 g/dl or
5% respectively) were rare, occurring In 0 4% of patients recening ALTACE alone and in 1 5% of patients recen-
ing ALTACE plus & diuretic No US patients discontmusd Ursatment bacause of decreases in hemoglobi of hema-
tocnt

Other {causal relationships unknown} Clinically important changes i standard laboratory tests were rarely
associated with ALTACE administration Elevations of Iver enzymes serum bilrubin uric acid, and blood glucose
have been reported as have cases of hyponatremia and scattered ncicents of leukoperya, eosmophiia. and pro.
teinuna In US trials less than 0 2% of patients discontinued treatment for laboratory abnormalities, all of these
were cases of proteinuna or abnormal Iiver-function tests
OVERDOSAGE

Single oral dases n rats and mice of 10-11 g/kg resulted in significant lethalty in dogs, oral doses as high s
1 9/kg induced only mild gastrointestinal distress Limited data on human overdosags are avaikble The most iikely

purpura

in breast milk However, hecause multiple doses may produce low mik that are not from
single doses wormen recaiving ALTACE should not breast feed
Geratric Use

Of the total number of patients wha recewved ramipri in US clinical studies of ALTACE 11 0% were 66 and over
while 02% were 75 and over No overall differences in effectveness or safety were observed between these

clmcal would be symptom: to
Laboratory daterminations of sarum levels of ramipnl and s metaboldes are not widely avalable snd such
determinations have, In any event, o established role In the management of ramipril overdose
No data are avallable to suggest teg 10 change the pH of the urine) that
Might accelerate eltmnation of ramipril and iis metabolites Similarly it 15 not known which if any of thase sub-
stances can be usefully removed from the body by hemodialysis

I could serve as a specific antagonist-antidote In the setting of ramipnl overdose but
angotensin Il is essentilly unavailable outside of scattered research faciltias Because the hypotensive effact of
ramupril 1s achieved through 2nd effactve tis to treat ramiprl overdose by
(nfusion of normal sahne solution
DOSAGE AND ADMINISTRATION

Blood prassucs decreases assaciated with any dose of ALTACE depend, in part on the presence or absence of
volume deplelion (e g , past and current dretic use) of the presence of absence of renal artery stanosis If such cir-
cumstances are suspected to be present, the initial starting dose should be 1 25 mg ance dally

ion in Risk of ial ion, Stroke, and Death from Cardiovascular Causes

ALTACE should be gven at an initial dosa of 2 5 mg once a day for 1 week, 5 mg once a day for the next 3
weeks and then mcreased as tolerated 1o a maintenance dose of 10 mg once a day If the patent I1s hypsrtensive
or recently post myocardial infarction, it can also be given as a dvided dose
Hypertension

The recommendsd inttial dose for patients not recewving a duretic 1s 25 mg once a dav Dosage should be
adjusted according 1o the biood pressure respunse The usual maintenance dosage range 1s 2 5 to 20 mg per day
administered as a single dose or in two equally divided doses In some patients trested once daty, the anthyper-
tensive sffect may diminish toward the end of the dosing nterval in such patients, an increase n dosage or twice
daily admimistration should be considered If blood pressure is not controlled with ALTACE alone a diuretic can be
added
Heart Fallure Post Myocardial Infarction

For the treatment of post-mfarction patients who have shown signs of congestive falure the recommended
starting dose of ALTACE is 2 & mg twica daly (5 mg per day) A patient who bacomes hypotansive at this dose may
be switched to 1 25 mg twice daily, and after one week at the starting dose, patients should then be ttrated 4f tok-
erated) toward a target dose of § mg twice darly, with dosage increases being about 3 weeks apart

After the initial dose of ALTACE the patient shouid be obsarved under medical supervision for at least two hours
and untl blood pressure has stabiized for at least an additional hour (See WARNINGS and PRECAUTIONS, Drug
Intaractions ) if possible, the dose of any concomitant diuretic should be reduced which may diminish the hkelihoad
of he of by aftar the nttial dose of ALTACE does not preciute subsequent care-
ful dose titration with the drug, following effactive management of the hypotension

The ALTACE Capsute 1s usually swallowed whole The ALTACE Capsule can also be opened and the contents
sprnkled on a small amount (about 4 0z ) of apple sauce or mixed in 4 oz {120 mi} of water or appie juice To be
sure that racprd s not lost when such a mxture is ussd the mixture should be consumed in its entirety The
described muxtures can be pre-prepared and stored for up to 24 hours at room teriperature of up to 48 hours under
refrigeration

Concomitant administration of ALTACE with salt sub: , o
spering diretics can iead 10 Increases of serum potassium {Sse PRECAUTIONS )

In patients wha are currently being treated with a diuretic_symptomatic hypotension occasionally can occur fok
lowing the mital dose of ALTACE To reduce the likeithood of hypotension the diuretic should, If possible, be dis-
continued two to three days prior to baginning therapy with ALTACE (See WAANINGS | Then, it blood presswre is
not controlled with ALTACE alone diuretic therapy should b resurmed

If the diuretic cannot be discontinued, an intial dose of 1 25 mg ALTACE should be used to avoid excess
hypotension
Dosage Adjustmant in Renal impairment

In patients with creatinine clearance <40 mymin/1 73m? (serum creatinine approximately >2 5 mg/di) doses only
25% of those normally used should be expected ta Induce full therapeutic levels of ramprlat (See CLINICAL
PHARMACOLOGY )

ertansion For patients with he nitial dose 1s 1 25 mg
ALTACE once dally Dosage may be titrated upward until blood pressure s controlied or to a maximum fotal daty
dose of 5 mg

Heart Faturs Post Myocardial Infarction For patients with heart failura and cenal impairment the recom-
mended inital dose 15 125 mg ALTACE once daily The dose may be increased to 1 25 mg b(d and up to & max.
tmum dose of 25 mg b1 d depending upon cinical response and tolerability
HOW SUPPLIED

ALTACE 15 avallable in potencies of 125 mg 25 mg 5mg and 10 mg in hard gelatm capsiles

ALTACE 1 25 mg capsules are suppiied as yetlow, hard gelatin capsulgs In bottles of 100 (NDC 61570-1 10:01)
and Unit Dose packs of 100 (NDC §1570-110-56)

ALTACE 2 5 mg capsules are supplied as orange hard gelatin capsules i bottles of 100 NOC §1570-111-011,
500 INDC 61570-111-05), 1000 (NDC 61570-111-10} and Unnt Dose packs of 100 {NDC 61570-111-56) and Bulk
pack of 5000 s (NDC 61570-111-50}

ALTACE 5 mg capsuies ars supplied as red, hard gelatin capsules n batties of 100 {NDC 61570-112-01), 500
(NDC 61570-112-05), 1000 (NDC §1570-112-10) and Unit Dase packs af 100 (NDC 61576-112-56) and Buik pack of
5000 s (NDC 61570-112-50)

ALTACE 10 mg capsules are supplied as Process Blue, hard gelatin capsules i bottles of 100
(NDC 61570-120-01), 500 (NDC 61570-120-05}, 1000 (NDC 61570-120-10}

Ospense in wellciosed contamer with safety closure
Store at controlled room temperature (59° to 86° F)
Fx only
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